SOUND COLLECTING DEVICE MINIMIZING ELECTRICAL NOISE 



BACKGROUND OF THE INVENTION 
1 Technical Field of the Invention 
5 The present invention relates generally to a sound collecting 

device designed to minimize electric noises caused by dust, frozen 
foreign substances lying on an electroacoustic transducer exposed 
to the air, or electromagnetic noises inputted directly to the 
transducer. 

10 2 Background Art 

Fig. 8 shows a conventional sound collecting device which 
consists of a horn 1 designed so as to increase in sectional area in a 
lengthwise direction for ease of collecting the sound wave, an 
electroacoustic transducer 2 (i.e., a microphone) installed in a base 

15 of the horn 1, and a preamplifier 3 connecting electrically with the 
transducer 2. An audio signal outputted from the transducer 2 is, 
as clearly shown in Fig. 9, amplified by the preamplifier 3 and 
outputted to an external device. 

The transducer 2 is usually exposed to the air for catching 

20 sound waves and thus has the problems in that dust is gathered on 
a diaphragm of the transducer 2 with time or when the device is 
used in winter, it may cause the moisture in the air to be frozen solid 
on the diaphragm, which affects on an operation of the transducer 2, 
and in that since the transducer 2 needs to be exposed directly to 

25 the air, it is difficult to use a shield for protecting the transducer 2 
from electromagnetic waves originating from high-voltage cables or 



transmission antennas, so that the electromagnetic noises are 
inputted directly to the transducer 2. 

SUMMARY OF THE INVENTION 

It is therefore a principal object of the present invention to avoid 
the disadvantages of the prior art. 

It is another object of the present invention to provide a sound 
collecting device designed to minimize adverse effects on an output 
caused by dust, frozen foreign substances lying on an 
electroacoustic transducer exposed to the air, or electromagnetic 
noises inputted directly to the transducer. 

According to one aspect of the invention, there is provided a 
sound collecting device which comprises: (a) a transducer 
responsive to input of a sound wave to vibrate, producing a 
corresponding acoustic signal; (b) an amplifier amplifying the 
acoustic signal from the transducer; and (c) a vibrating circuit 
connected to the transducer in parallel to the amplifier to vibrate the 
transducer. 

In the preferred mode of the invention, a switch is provided 
which selectively establishes and blocks communications between 
the transducer and the amplifier and between the transducer and 
the vibrating circuit. 

A controller is provided which controls an operation of the 
vibrating circuit. The controller may also control a switching 
operation of the switch. 

A temperature sensor is provided which measures an ambient 
temperature. The controller controls the vibrating circuit to vibrate 
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the transducer at a shorter time interval when the ambient 
temperature measured by the temperature sensor is lower than a 
given value and at a longer time interval when the ambient 
temperature is higher than a given value. 
5 According to the second aspect of the invention, there is 

provided a sound collecting device which comprises: (a) a transducer 
responsive to input of a sound wave to vibrate, producing a 

-2 corresponding acoustic signal; (b) an amplifier amplifying the 

acoustic signal from the transducer; (c) an electromagnetic sensor 
10 responsive to input of an electromagnetic wave to produce a 

corresponding electromagnetic signal; (d) and an output circuit 
subtracting the electromagnetic signal produced by the 

[Z^ electromagnetic sensor from an output from the amplifier to produce 

1=^ an acoustic signal from which an electromagnetic wave-caused 

Uj 

-O 15 noise is removed. 

In the preferred mode of the invention, a housing, a sound 
collecting unit disposed within the housing, and a sensor amplifier 
amplifying the electromagnetic signal outputted from the 
electromagnetic sensor are provided. The transducer is installed in 
20 the sound collecting unit. The electromagnetic sensor is installed 
in the housing adjacent the sound collecting unit. 

An opening formed in the housing for allowing the 
electromagnetic wave to enter the electromagnetic sensor from the 
same direction as that in which the sound wave enters the 
25 transducer. 

A first and a second peak hold circuit are provided. The first 



peak hold circuit holds a peak of the output from the amplifier to 
provide a corresponding signal to the output circuit. The second 
peak hold circuit holds a peak of an output from the sensor amplifier 
to provide a corresponding signal to the output circuit. 

A transducer vibrating circuit is connected to the transducer in 
parallel to the amplifier to vibrate the transducer. A sensor 
vibrating circuit is connected to the electromagnetic sensor in 
parallel to the sensor amplifier to vibrate the electromagnetic sensor. 

A first and a second switch are provided. The first switch 
selectively establishes and blocks communications between the 
transducer and the amplifier and between the transducer and the 
transducer vibrating circuit. The second switch selectively 
establishes and blocks communications between the 
electromagnetic sensor and the sensor amplifier and between the 
electromagnetic sensor and the sensor vibrating circuit. 

A controller is provided which controls an operation of the 
transducer vibrating circuit. The controller may also control 
switching operations of the first and second switches. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood more fully from the 
detailed description given hereinbelow and from the accompanying 
drawings of the preferred embodiments of the invention, which, 
however, should not be taken to limit the invention to the specific 
embodiments but are for the purpose of explanation and 
understanding only. 

In the drawings: 



Fig. 1 is a-bldck diagram which ^owg-^a^aund collecting device 
according to th g first embodimen t of the invention; 

Fig. 2 is a.block diagram which shows a-sopnd collecting device 
according tq ^he second embodiment of the irwention^;s^ 

Fig. 3 is a block diagram which shows a sound collecting device 
accorjding^to^the-third embodiment of the invention; ^ 

Fig. 4(a) is a signal wave outputted from a transducer; 

Fig. 4(b) is an ON-signal inputted to a drive circuit; 

Fig. 5 is a section^al view which shows a sound collecting device 



1^ 10 according to -th eJfourth embodiment of the inventio n: 

Fig. 6 is a block diagram which shows a circuit structure of the 
sound collecting device shown in Fig. 5; 

Fig. 7 -^is a block diagram which shows a sound, collecting 
device according to> the fif th embodiment' of the invention; 



• n 



15 Fig. 8 is a sectional view which shows a conventional sound 

y 

collecting device; and 

Fig. 9 is a block diagram which shows a circuit structure of the 
sound collecting device in Fig. 8. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
20 Referring now to the drawings, wherein like numbers refer to 

like parts in several views, particularly to Fig. 1, there is shown a 
sound collecting device according to the first embodiment of the 
present invention. 

The sound collecting device generally includes an 
25 electroacoustic transducer 2 (e.g., a microphone), a preamplifier 3, a 
drive circuit 4, and a manual switch 30 and has substantially the 
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same mechanical structure as that in the conventional one shown in 
Fig. 8. Specifically, the transducer 2 is installed in a base of a horn 
such as the one shown in Fig. 8 designed so as to increase in 
sectional area in a lengthwise direction for ease of collecting sound 
5 waves. The transducer 2 is responsive to the sound waves or 

sound-producing vibrations applied to, for example, a diaphragm to 
vibrate to produce corresponding electrical signals and outputs 
them to the preamplifier 3. The preamplifier 3 amplifies the input 
signals and outputs them to an extemal device (not shown). The 

10 drive circuit 4 is connected in parallel to the preamplifier 3 which is 
responsive to an ON-signal outputted from the manual switch 30 
turned on by an operator of the device to vibrate the transducer 2 at 
a given frequency for shaking foreign substances such as dust or 
drops of water from the diaphragm of the transducer 2. The 

15 vibration of the transducer 2 is stopped by manual input of an 
OFF-signal from the switch 30. 

Fig. 2 shows the second embodiment of the invention which is 
different from the first embodiment in Fig. 1 only in that a switch 5 is 
provided which blocks electrical communication between the 

20 transducer 2 and the preamplifier 3 in response to input of the ON- 
signal from the manual switch 30 . Other arrangements are 
identical, and explanation thereof in detail will be omitted here. 

The switch 5 is actuated by the operator through the manual 
switch 30 to selectively establish electrical communications between 

25 the transducer 2 and the preamplifier 3 and between the transducer 
2 and the drive circuit 4. 
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In operation, when it is required to collect sound waves, the 
operator turns off the manual switch 30 to connect the transducer 2 
and the preamplifier 3. When it is required to vibrate the 
transducer 2, the operator turns on the manual switch 30 to input 
the ON-signals to the switch 5 and the drive circuit 4. The switch 5 
then blocks the electrical communication between the transducer 2 
and the preamplifier 3 to stop the sound-collecting operation, while 
it establishes the electrical communication between the transducer 
2 and the drive circuit 4 to vibrate the transducer 2 for shaking 
foreign substances from the transducer 2. 

Fig. 3 shows the third embodiment of the invention which is 
different from the second embodiment in Fig. 2 in that a controller 6 
is provided instead of the manual switch 30. Other arrangements 
are identical, and explanation thereof in detail will be omitted here. 

The controller 6 is designed to output the ON-signals to the 
drive circuit 4 and the switch 5 automatically upon turning on of the 
device or in response to input of a control signal from an external 
device to block the electrical communication between the transducer 
2 and the preamplifier 3 while establishing the electrical 
communication between the transducer 2 and the drive circuit 4 to 
vibrate the transducer 2. 

A temperature sensor 50 may be provided which measures the 
ambient temperature and outputs a signal indicative thereof to the 
controller 6. The controller 6 is responsive to the signal from the 
temperature sensor 50 to output the ON-signals to the drive circuit 4 
and the switch 5 selectively. Usually, in cold conditions, the 
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moisture in the air is frozen solid on the transducer 2, which will 
affect on the operation of the transducer 2. Therefore, when the 
device is in a cold condition, that is, when the ambient temperature 
measured by the temperature sensor 50 is less than a given low 
5 temperature level, the controller 6 outputs the ON-signals for 2ms. 
at intervals of Isec. to vibrate the transducer 2. When the device is 
used at a room temperature, it is required only to remove dust from 
the transducer 2. Thus, when the ambient temperature measured 
by the temperature sensor 50 is higher than a given normal 

10 temperature level, the controller 6 outputs the ON-signals for 2ms. 
at intervals of one hour to vibrate the transducer 2. 

Fig. 4(b) shows an ON-duration for which the controller 6 
outputs the ON-signals to the drive circuit 4 and the sw^itch 5. Fig. 
4(a) shows acoustic signals inputted from the transducer 2 to the 

15 controller 6 through the preamplifier 3. The controller 6 compares 
the acoustic signals inputted thereto with a preselected threshold 
level to remove noise components resulting from the vibration of the 
transducer 2 produced by the drive circuit 4. 

The circuit structure shown in Fig. 3 may be used with the first 

20 embodiment shown in Fig. 1. 

Fig. 5 shows a sound collecting device according to the fourth 
embodiment of the invention. 

The sound collecting device includes generally a housing 10 and 
a sound collecting unit 11 installed in the housing 10. The sound 

25 collecting unit 1 1 consists of a horn 1 designed so as to increase in 
sectional area in a lengthwise direction for ease of collecting the 
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sound wave and an electroacoustic transducer 2 installed in a base 
of the horn 1. A preamplifier 3, like the above embodiments, 
connects electrically with the transducer 2. 

The sound collecting device also includes an electromagnetic 
5 sensor 12, an amplifier 14, and a subtracter 15. The 

electromagnetic sensor 12 is made of a transducer and disposed in 
the housing 10 to catch electromagnetic waves (i.e., electric noises) 
inputted through an opening 13 and outputs a signal indicative 
thereof to the amplifier 14. The opening 13 is formed in the front 

10 surface of the housing 10 from which the horn 1 extends so that the 
electromagnetic sensor 12 can catch the electromagnetic waves 
transmitted from the same direction as that in which the sound 
waves enter the transducer 2. The amplifier 14 amplifies the input 
from the electromagnetic sensor 12 and outputs it to the subtracter 

15 15. The amplifiers 3 and 14 may be omitted when the strength of 
sound waves and electromagnetic waves inputted to the transducer 
2 and the electromagnetic sensor 12 is relatively great. 

In operation, the transducer 2, as shown in Fig. 6, receives both 
a sound wave a and an electromagnetic wave or noise b, while the 

20 electromagnetic sensor 12 receives only the electromagnetic noise b. 
The transducer 2 outputs a composite signal c that is a mixture of 
the sound wave a and the electromagnetic wave b to the subtracter 
15 through the amplifier 3. The electromagnetic sensor 12 outputs 
a noise signal d corresponding to the electromagnetic noise b to the 

25 subtracter 15 through the amplifier 14. The subtracter 15 removes 
the noise signal d from the composite signal c to produce an acoustic 



m 



10 

signal e corresponding to the sound wave a. Therefore, even when 
used under the influence of electromagnetic waves, the sound 
collecting device of this embodiment can provide sound signals 
without electromagnetic noises. 
5 Fig. 7 shows a sound collecting device according to the fifth 

embodiment of the invention which is different from the fourth 
embodiment only in that rectifier/ peak hold circuits 16 and 17 are 
arranged between the amplifiers 3 and 14 and the subtactor 15, 
Other arrangements are identical, and explanation thereof in detail 

10 will be omitted here. 

The rectifier/ peak hold circuit 16 rectifies the composite signal 
c inputted through the amplifier 3 and holds a peak value of the 
rectified signal at given time intervals to produce a peak hold signal/. 
Similarly, the rectifier/ peak hold circuit 17 rectifies the noise signal 

15 d inputted through the amplifier 14 and holds a peak value of the 
rectified signal at given time intervals to produce a peak hold signal 
g. The subtracter 15 subtracts the peak hold signal g from the peak 
hold signal /to produce an acoustic signal h corresponding to the 
sound wave a from which spike noises, instantaneous noises, and 

20 high-frequency noises are removed. 

In the fourth and fifth embodiments, the drive circuit 4, the 
switch 5, the manual switch 30, and/ or the controller 6, as shown in 
Figs. 1 to 3, may be provided, like the first to third embodiments, to 
vibrate the transducer 2 for shaking foreign substances from the 

25 sensor 2. Additionally, a vibrating circuit equivalent to a 

combination of the drive circuit 4, the manual switch 30, and /or the 
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switch 5 may also be connected to the electromagnetic sensor 12 for 
shaking foreign substances from the sensor 12. In this case, the 
vibrating circuit may be controlled by the controller 6 in the same 
manner as discussed in the third embodiment. 

While the present invention has been disclosed in terms of the 
preferred embodiments in order to facilitate better understanding 
thereof, it should be appreciated that the invention can be embodied 
in various ways without departing from the principle of the invention. 
Therefore, the invention should be understood to include all possible 
embodiments and modifications to the shown embodiments which 
can be embodied without departing from the principle of the 
invention as set forth in the appended claims. 



